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(57) ABSTRACT

A gymnastics balance beam includes a rigid elongate mem-
ber of specific cross-section covered with a covering, the
clongate member of specific cross-section including a planar
upper surface on which i1s provided an elastic multilayer
composite including at least two layers, namely an upper
layer, and a lower layer 1in contact with the planar surface of
the elongate member of specific cross-section. The upper
layer 1s a layer of rubbery material and the lower layer 1s a
layer of an elastic material of stifiness less than the stiflness
of the rubbery material of the upper layer. Such a balance
beam limits the risks of ijury by reducing impact forces,
while maintaiming bearing security for gymnasts.

17 Claims, 2 Drawing Sheets
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GYMNASTICS BALANCE BEAM
COMPRISING A MULTILAYER COMPOSITE

The present invention concerns the technical field of
artistic gymnastics equipment, also called apparatuses, and
more particularly the field of balance beams.

A balance beam 1s an apparatus used 1n feminine artistic
gymnastics. It 1s an elongate rectangular beam raised relative
to the ground by a leg or support at each of 1its ends.

A balance beam 1s commonly produced by an elongate
member of specific cross-section of aluminum or of any
other equivalent material having similar mechanical prop-
erties and good durability, covered with a covering for
example of PVC (polyvinyl chloride), leather or artificial
leather.

The geometry and dimensions of a balance beam are set
by standards, for example the norms of the International
Federation of Gymnastics which are referred to as “FIG”
norms. For example, a balance beam must have a length of
five meters and a width of ten centimeters on 1ts upper
surface on which the gymnasts perform. The standards also
require characteristics regarding the rigidity of the balance
beam, 1n particular 1ts resistance to bending under load.

The FIG norms provide that the upper surface must have
properties enabling shocks to be absorbed and to protect the
joints of the gymnasts’ limbs. It must furthermore be elastic
to support jumps. Antinomically, the FIG norms provide that
bearing safety must be ensured by the balance beam. For
this, the elasticity must be distributed 1n a balanced way in
order not to give rise to bearing instability.

In other words, balance beams must meet criteria in terms
of 1mpact force, deflection or sinking-in of the surface on
impact, and in terms of rebound.

The impact force must be limited to protect the gymnasts’
joints. Sinking-in must be limited and above all the behavior
of the balance beam with regard to sinking-in must be the
same over the whole of the upper surface of the balance
beam to ensure good stability. Rebound, which 1s expressed
as the energy returned, must be within a certain range so as
to enable the reception of the gymnasts while enabling the
execution of a sequence of figures requiring a certain
rebound.

In this context, the balance beams generally employed,
although meeting the standards in force, may be rather
trauma-inducing for gymnasts’ joints.

An 1mproved gymnastic balance beam 1s available com-
mercially. Thus balance beam comprises, at its upper sur-
face, a multilayer composite comprising two layers of Eth-
ylene Vinyl Acetate foam or “EVA” foam, separated by a
rigid intermediate plate. This balance beam presents an
improved solution relative to the conventional balance
beams as regards the reduction 1n the impact force, but 1t has
proved to give poor satisfaction as regards stability.

Document FR2655552 discloses a balance beam consti-
tuted 1n similar manner, wherein a rigid plate for example of
wood 1s 1mterposed between two flexible lays.

The present invention 1s directed to providing a gymnas-
tics balance beam that 1s optimized with regard to limitation
of the mmpact force and thus the protection of gymnasts’
joints, while providing good stability and satisfactory
rebound.

The invention thus relates to a gymnastics balance beam
comprising a rigid elongate member of specific cross-section
covered with a cover, the elongate member of specific
cross-section comprising a planar upper surface on which 1s
provided an elastic multilayer composite constituted by two
layers, namely an upper layer and a lower layer 1n contact
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with the planar surface of the elongate member of specific
cross-section. The upper layer 1s a layer of rubbery material
and the lower layer 1s a layer of an elastic material of
stiflness less than the stifiness of said rubbery material of the
upper layer.

The upper layer of rubbery material 1s chosen and dimen-
sioned so as to be sufliciently rigid to distribute the impact
force within the lower layer, and thereby ensure a uniform
behavior of the surface of the balance. This gives good
bearing security or stability, which 1s perceived by the
gymnast and enables her to be confident when executing her
exercise on the balance beam. This stability 1s expressed by
the measurement of equal or substantially equal sinking-in
for identical application of force, over the entire upper
surface of the balance beam. The upper layer 1s nevertheless
suiliciently elastic not to be trauma-inducing, and to give
suflicient rebound. The lower layer 1s chosen and dimen-
sioned to absorb the impact energy as much as possible,
without penalizing the bearing security.

The upper layer may be bonded to the lower layer.
The upper layer may comprise rubber fibers or beads and
a binder.

The binder may for example be of polyurethane type or
polyurethane-based.

The upper layer may have a stress-strain characteristic 1n
compression comprised between 0.20 and 0.40 N/mm* at
25% compression, for example of the order of 0.30 N/mm”.

-

T'he lower layer may be of polyurethane foam.
The lower layer may 1n particular have a mass per unit
volume comprised between 250 and 450 kg per cubic meter,
for example 350 kg per cubic meter.

The multilayer composite may be bonded to the planar
upper surface of the elongate member of specific cross-
section.

The upper layer may for example have a thickness com-
prised between 3 mm and 20 mm, for example 12 mm.

The lower layer may for example have a thickness com-
prised between 10 mm and 30 mm, for example 20 mm.

Still other particularities and advantages of the invention
will appear 1n the following description.

In the accompanying drawings, given by way ol non-
limiting example:

FIG. 1 presents a gymnastics balance beam 1n a three-
dimensional diagrammatic view;

FIG. 2 presents a gymnastics balance beam 1n accordance
with an embodiment of the invention, 1n a cross-section
VIEW.

FIG. 1 presents a gymnastics balance beam 1. A gymnas-
tics balance beam 1 1s an apparatus comprising an actual
beam 2, that 1s to say an elongate horizontal support, which
comprises an upper surface 21 on which a gymnast may
perform. The beam 2 has a length of five meters, and its
upper surface 21 has a width of ten centimeters. The beam
2 has a profile having a maximum width of thirteen centi-
meters. The beam 2 1s supported by two legs forming beam
supports 3. These beam supports 3 maintain the beam 2 1n
a stable position even when 1t 1s used by a gymnast. They
may enable adjustment in height or even be elastically
adjustable by providing the gymnasts several positions of
rigidity.

The beam 2 may be produced from any appropriate
material such as wood or aluminum. The beam 2 is finished
by a beam end piece 22 which 1s advantageously flexible.

The beam 2 15 covered with a covering (distinct from the
multilayer composite described below), taking for example
the form of a sleeve. Without being slippery, the covering of
the upper surface of the beam must enable eflort-free move-
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ments and rotations. In particular, the material of the cov-
ering must not cause skin burns. Thus, the covering
employed may be constituted by, or have, an outside layer of
leather, artificial leather, PVC, suedette or any other appro-
priate natural or synthetic matenal.

The covering 4 1s generally bonded, stapled and/or
attached by any other means to the beam. This avoids any
slipping of the covering 4 on the beam 2 during the perfor-
mance of a gymnast on the beam.

The general appearance of a balance beam 1n accordance
with the mvention 1s identical or very similar to that of a
balance beam 1n accordance with the state of the art. FIG. 1
thus corresponds to the representation both of a balance
beam 1n accordance with the state of the art and a balance
beam 1n accordance with the mmvention.

FIG. 2 presents a balance beam i1n accordance with an
embodiment of the invention 1n a cross-section view on the
section plane C-C represented in FIG. 1.

The beam 2 comprises an elongate member 3 of specific
cross-section. In the example presented here, the elongate
member of specific cross-section 5 1s metallic, for example
of aluminum or of aluminum alloy. The elongate member 3
of specific cross-section extends longitudinally over the
whole length of the beam 2 of which 1t defines the general
shape. The elongate member of specific cross-section 5 1s
rigid, and 1n particular has a high bending resistance. The
clongate member 5 of specific cross-section provides the
general rigidity of the apparatus. The elongate member 5 of
specific cross-section has a complex shape i cross-section.
In the bottom portion, it may be shaped to enable the
tasteming of the beam supports 3. In the example presented
here, the elongate member of specific cross-section forms a
slide-track 352. A fastening pin 31 may be nserted within the
slide-track 52 and secured 1f necessary to provide the
fastening or the adjustment of a beam support 3. According
to the type of beam support, 1t may typically comprise one
or two links with the elongate member 5 of specific cross-
section, for example via fastening pins 31 as i1n the example
represented here. The pin 31 may for example be linked to
a strut linking the balance beam 3 to an inclined main limb
ol a beam support, in order to adjust the height of the beam
2 relative to the ground.

On 1ts bottom portion, the elongate member 5 of specific
cross-section further comprises two channels 53 enabling
the reliable fastening and if appropriate the proper tension-
ing of the covering 4 on the beam 2.

The elongate member 5 of specific cross-section com-
prises a planar surface 51 on 1ts top portion. In the context
of the invention, the planar surface 351 1s configured to
receive a multilayer composite 6.

The height of the elongate member 5 of specific cross-
section depends on the thickness of the multilayer composite
6, and vice-versa. As a matter of fact, in order to comply
with the standards in force, in particular the FIG norms, a
gymnastics balance beam must have a height, along a
vertical axis, of 16 cm. Thus, the height of the elongate
member 5 of specific cross-section, between a bottom point
and the planar surface 51 to which 1s added the thickness of
the multilayer composite 6, must be such that the final height
of the beam 2 1s 16 cm. The thickness of the covering 4 may
be taken into account but can generally be i1gnored on
account of a tolerance of 0.5 cm for the height of the beam
2 according to the FIG standard.

For example, for a multilayer composite 6 having a total
thickness of 32 mm, the height of the elongate member 5 of
specific cross-section will be of the order of 128 mm. The
thickness of the multilayer composite to determine the
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height of the elongate member 5 of specific cross-section 1s
understood as the thickness after installation on the beam. As
the composite 6 1s tlexible, it may be slightly squashed by
the tension of the covering 4. Similarly, 1 the thickness of
the covering 4 1s taken into account, the height of the
clongate member 5 of specific cross-section will be reduced
by twice the thickness of the covering 4, since there 1s a layer
of covering on the upper surface 21 of the beam 2, and a
layer under the beam 2.

As regards the width of the beam 2, 1ts maximum width
must be 13 cm while the width of 1ts upper surface 1s 10 cm.
To simplily the implementation of the invention, 1t 1s pos-
sible, as 1n the embodiment illustrated 1n FIG. 2, for the
clongate member 3 of specific cross-section to have an upper
surface 51 corresponding to the maximum width of the
beam, that 1s to say 13 cm according to the FIG norms,
reduced 1f appropriate by twice the thickness of the covering
4. The width restriction leading to the width of 10 cm for the
upper surface of the beam 2 1s obtained by a composite 6 of
substantially trapezoidal shape, of which the non-parallel
sides may have a slightly convex shape.

The multilayer composite comprises two layers, namely,
an upper layer 61 and a lower layer 62.

The lower layer 62 1s a relatively flexible layer of foam.
It provides a major part of the energy absorption function.
The lower layer may be formed from polyurethane foam, or
foam based on polyurethane. The foam employed may have
a density comprised between 150 kg/m” and 650 kg/m>, for
example between 250 kg/m” et 450 kg/m”>, for example 350
kg/m”.

The foam employed for the lower layer 62 may alterna-
tively be a polyethylene foam.

The upper layer 61 1s a layer that 1s tlexible and elastic,
but nevertheless of greater stiflness than that of the lower
layer 62. The upper layer 61 1s sutliciently rigid to distribute
the energy of an 1impact over a large surface area of the lower
layer 61, which provides a major part of the energy absorp-
tion function. For example, the upper layer 62 may have a
stress-strain  characteristic in compression comprised
between 0.20 and 0.40 N/mm~, for example of the order of
0.30 N/mm~.

In order to present the desired characteristics of stifiness
and energy return, the upper layer 61 1s formed by a rubbery
material. In particular, the upper layer 61 comprises particles
of rubber 1n the form of beads and/or fibers. The particles of
rubber are bound by a binder. The binder may be polyure-
thane or polyurethane-based. Any other flexible binder
adapted to the binding of the rubber particles may be
employed for the formation of the material constituting the
upper layer 61.

The respective thickness of the upper layer 61 and of the
lower layer 62 of course depends on the properties of the
materials which constitute said layers. With the aforemen-
tioned matenals, the upper layer 61 may have a thickness
comprised between 3 mm and 20 mm, for example 12 mm.
The lower layer may have a thickness comprised between 10
mm and 30 mm, for example 20 mm.

The upper layer 61 and the lower layer 62 are advanta-
geously bonded to each other. The adhesive employed must
be compatible with the materials employed to form each
layer of the multilayer composite. The adhesive must fur-
thermore be sufliciently flexible. It must modity as little as
possible the mechanical properties of each layer, and intlu-
ence as little as possible the behavior of the multilayer
composite. The adhesive employed may for example be of
polyurethane, neoprene or silicone type.
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The composite 6 may advantageously be itself bonded to
the planar surface 51 of the elongate member 5 of specific
cross-section. The adhesive employed for this may be of any
type compatible with the material constituting the lower
layer 62 and with the elongate member 5 of specific cross-
section.

In an embodiment of the invention comprising;

an upper layer of 12 mm thickness constituted by rubber

beads with a polyurethane binder having a density of
374 kg/m” and a stress-strain characteristic in compres-
sion of 0.30 N/mm~ at 25% compression measured in
accordance with the standard DIN EN ISO 3386-2; and

a lower layer constituted by polyurethane foam with a

density of 350 kg/m°,

the following results have been measured, respectively at
a median point B of the beam, that 1s to say in the middle of
the upper surface 21, and at a point A located 1 cm from the
edge of the upper surface 21:

Impact force: 4834N at point A; 4721N at point B;

Sinking-in: 17 mm at pomnt A, 17 mm at point B;

Rebound: 63 mm at point A, 63 mm at point B;

These measurements may be compared to measurements
carried out on a conventional balance beam, such as i1s
known 1n the state of the art.

Impact force: 2002N at point A; 2004N at point B;

Sinking-1n: 10.5 mm at point A, 10.6 mm at point B;

Rebound: 25 mm at pomnt A, 21 mm at point B;

In this embodiment, the mvention thus enables a high
reduction, of more than 60%, of the impact force, while
maintaining perfect stability (instability being expressed by
the difference in sinking-in between point A and point B).
Although the rebound 1s 1increased, 1t remains within accept-
able limits, both from a regulatory point of view and from
that of the sensations of the gymnast.

Naturally, the multilayer composite may comprise more
than two layers, without departing from the scope of the
invention.

An ntermediate film, for example of PVC, may be
interposed between the upper layer 61 and the lower layer
62.

A balance beam 1n accordance with the invention thus
comprises a multilayer composite 6 enabling a limitation of
the 1impact forces by absorption of the energy on impact, for
example on reception of a gymnast on the beam. This
strongly limits the risk of injuries, whether it be further to
repeated receptions on the balance beam or in case of
improper reception or accident. The security of support, or
stability, 1s however maintained. The gymnast performing
on a balance beam 1n accordance with the invention 1s thus
in security and confident.

The 1invention claimed 1is:

1. A gymnastics balance beam comprising a rigid elongate
member (5) of specific cross-section covered with a cover
(4), the ngid elongate member (3) of specific cross-section
comprising a planar upper surface (51) on which 1s provided
an elastic multilayer composite (6),

wherein the elastic multilayer composite (6) comprises:

an upper layer (61); and

5

10

15

20

25

30

35

40

45

50

55

6

a lower layer (62) in contact with the planar upper surface
(51) of the ngid elongate member (5) of specific
Cross-section;

wherein the upper layer (61) 1s a layer of rubbery material
and the lower layer (62) 1s a layer of an elastic material
of a stiflness less than a stiflness of said rubbery
material of the upper layer (62), and

wherein the upper layer (61) comprises a binder and either
rubber fibers or rubber beads.

2. The gymnastics balance beam according to claim 1,
wherein the upper layer (61) 1s bonded to the lower layer
(62).

3. The gymnastics balance beam according to claim 2,
wherein the upper layer (61) has a stress-strain characteristic
in compression comprised between 0.20 and 0.40 N/mm~ at
25% compression.

4. The gymnastics balance beam according to claim 2,
wherein the lower layer (62) comprises polyurethane foam.

5. The gymnastics balance beam according to claim 2,
wherein the lower layer (62) has a mass per unit volume
comprised between 250 and 450 kg per cubic meter.

6. The gymnastics balance beam according to claim 1,
wherein the binder comprises polyurethane.

7. The gymnastics balance beam according to claim 6,
wherein the upper layer (61) has a stress-strain characteristic
in compression comprised between 0.20 and 0.40 N/mm~ at
25% compression.

8. The gymmastics balance beam according to claim 6,
wherein the lower layer (62) comprises polyurethane foam.

9. The gymnastics balance beam according to claim 1,
wherein the upper layer (61) has a stress-strain characteristic
in compression being 0.30 N/mm~ at 25% compression.

10. The gymnastics balance beam according to claim 1,
wherein the lower layer (62) has a mass per umt volume of
350 kg per cubic meter.

11. The gymnastics balance beam according to claim 1,
wherein the upper layer (61) has a stress-strain characteristic
in compression comprised between 0.20 and 0.40 N/mm~ at
25% compression.

12. The gymnastics balance beam according to claim 11,
wherein the lower layer (62) comprises polyurethane foam.

13. The gymnastics balance beam according to claim 1,
wherein the lower layer (62) comprises polyurethane foam.

14. The gymnastics balance beam according to claim 1,
wherein the lower layer (62) has a mass per unit volume
comprised between 250 and 450 kg per cubic meter.

15. The gymnastics balance beam according to claim 1,
wherein the elastic multilayer composite (6) 1s bonded to the
planar upper surface (51) of the rigid elongate member (35)
ol specific cross-section.

16. The gymnastics balance beam according to claim 1,
wherein the upper layer (61) has a thickness comprised
between 3 mm and 20 mm.

17. The gymnastics balance beam according to claim 1,
wherein the lower layer (62) has a thickness comprised
between 10 mm and 30 mm.
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